Abstract. Objectives: (a) To determine the reporting rate of sharps injuries over the last 12 months; (b) to examine the relationships between specific variables and reporting rate of sharps injuries; and (c) to identify the reasons for failure to follow the guidleines for reporting of sharps injuries.
Introduction
Sharps injuries (SIs) are one of the serious and hidden problems that face healthcare workers (HCWs) in healthcare settings; 1 it is the bridge for occupational exposure to bloodborne pathogens (BBP) such as hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency virus (HIV). 2 The risk of pathogen transmission from infected persons to HCWs through SIs has been estimated to be between 6 and 30% for HBV, 5-10% for HCV and 0.3% for HIV. 3 It is estimated that SIs cause~66 000 HBV, 16 000 HCV and up to 5000 HIV infections among HCWs each year. 4 Blood-borne pathogen prevalence varies between populations; for example, a cross-sectional survey of HCWs from seven rural north Indian health settings indicated an estimated 16 000 hepatitis C; 66 000 hepatitis B and 200 to 5000 human immunodeficiency virus (HIV) infections annually. 5 Another study was conducted in Jordan, in which blood samples were obtained from the patients and HCWs who were involved in SI incidents. The primary findings showed that 117 patients were involved in SI accidents. Of those, 44 patients had BBP (i.e. 36 had positive results for hepatitis B surface antigen, and eight had HCV). 6 The aims of this study were to: determine the reporting rate of Sis; identify the relationships between specific variables and reporting rate of Sis; and identify the reasons for failure to follow the reporting guidelines for SIs.
Literature review

Reporting of SIs
Guidance on how to deal with incidents after exposure to potentially infectious material with BBPs was issued in 1971. 7 This document and any relevant existing regulations to protect Jordanian HCWs, such as hepatitis B vaccination, safety training, safety devices or government policies are not widely known.
A review of publications in the last two decades yielded reporting rates for occupational exposures to SIs between 18.5% and 96%; reporting of occupational exposures to SIs remains a significant problem in the healthcare workplace. 8 There are variations between similar populations, such as staff at university hospitals, where reporting rates varied from 75% 9 to 39%. 10 Differences were also noted between staff peer groups, such as medical officers where variation ranged from 70% 11 to 91% 12 and 95%. 13 A multicentre study in Italy demonstrated reporting variations between disciplines where physicians reported 85% of exposures, while nurses in the same study reported only 69% of exposures.
14 HCWs in emergency departments reported 65% of exposures 15 while reporting rates among operating room staff were as high as 96%. 16 Rates of reporting SIs differ between and within countries. Reporting rates of SIs equal to 50% or more were found in the literature. In the UK, Elmiyeh et al. 17 found that 51% of HCWs had reported SIs. Tandberg et al. 15 who conducted a study in the USA found that the overall reporting rate was 65%. In addition, Mangione et al. 11 who conducted a cross-sectional survey between 1988 and 1989 in the USA found that the reporting rate was 70%. Furthermore, Hamory 9 found that the reporting rate in the USA to be 75%. The reporting rates of SIs were seen as higher in other studies. For example, Albertoni et al.
14 who conducted a study in Italy found that reporting rates of SIs was 85% among physicians. Additionally, O'Neill et al. 12 found that the reporting rate in the USA was 91%. The highest reporting rates were shown in two studies; the first one was conducted in Canada by McGeer et al. (95%) 13 and the second was conducted in the USA by Lynch and White (96%). 16 Alternatively, SI reporting rates less than 50% were found in some studies. For example, Shiao et al. 19 indicated that 18% of HCWs in Taiwan reported SIs. Henry and Campbell 18 found that the reporting rate in the USA was 18.5%. The primary finding in the study by Tarantola et al. 20 which was conducted in three west African countries was that 30% of HCWs reported they had been exposed to Sis. 20 Additionally, Benítez Rodríguez found that 34% of HCWs in Spain reported they had been exposed to Sis, 8 whereas Jagger et al. 10 indicated that the reporting rate in the USA was 39%.
Significance of the study
Blood-borne pathogen prevalence is high in Jordan. Around 92% of Jordanian HCWs were exposed to SIs over a 12 month period. 21 This finding showed the extent of exposure to SIs. There are no national data to demonstrate the extent of the risk or compliance with recommendations. The current study will provide a basis for estimating the national reporting of SIs as well as identifying barriers to reporting and may inform changes to the curricula of nursing and medical schools in terms of infection control precautions.
Research objectives
(a) To determine the reporting rate of SIs over the last 12 months; (b) to examine the relationships between specific variables and reporting rates of SIs; and (c) to identify the reasons for failure to follow the guidelines for reporting SIs.
Methodology
Design
A cross-sectional study was carried out to determine the occurrence and reporting rate of SIs, and the reasons for failure to follow the guidelines for reporting of SIs.
Sample
The target population for this study consisted of HCWs who were working in public and private hospitals in all areas within Jordan included in the study. To obtain the sample, the following steps were carried out. First, we determined the geographical locations of the hospitals (i.e. Center, North, East, West and South) using a map released from the Jordanian government. The administrators of the hospitals were invited via leaflets and telephone calls to participate voluntarily in this study. Thirty out of 87 hospital administrators agreed to participate in this study. In the second step, those 30 administrators who agreed to participate were stratified based on whether they work in public or private health sectors. HCWs from those 30 hospitals who met the inclusion criteria were invited to participate in the study.
The 2000 subjects from 30 hospitals included registered nurses (950 out of 3456); physicians (380 out of 1750); dentists (40 out of 243); midwives (150 out of 644); laboratory workers (280 out of 715); and dialysis workers (200 out of 828). The inclusion criteria for subjects in the study were as follows: (a) age between 21 and 70 years; (b) occupation as registered nurse, resident physician, dentist, laboratory technician, dialysis worker, or midwife; and (c) the ability to write and understand English as a requirement to complete the study survey.
Data were collected on gender, age, years of service, education level, type of agency (private/public hospital), occupation, working area, shift, and the number of SIs experienced in the previous 12 months. The respondents were asked to give the number of SIs in the past year. For respondents who indicated they had sustained one or more SIs in the past year, questions were asked whether or not the incident(s) was/were reported, and if not reported, the reasons for not reporting the incident(s). No personal identifying information was collected from respondents.
Instrument
A standardised survey titled 'Survey of Healthcare Personnel on Occupational Exposure to Blood and Body Fluids' (SHPOEBBF), published by Centers for Disease Control and Prevention (CDC) in 2004, 22 was used in the current study. This survey, which is self-administered, was divided into two sections: the first section assessed the reporting of occupational exposures to SIs and blood-borne viruses (number of exposures, the unit in which the incident occurred, and type of injury), while the second section addressed HCWs' experiences with the healthcare system after reporting an exposure. The researchers of the current study added a third section to the survey in order to address the demographic characteristics of Jordanian HCWs (i.e. age, gender, occupation and years of experience).
This survey was useful in assessing the reporting of occupational exposure to blood and body fluids by HCWs as well as the efficiency of the organisation's post-exposure management system. Information from this form was used to identify problems with either exposure reporting or the care received after an exposure. Internal consistency was measured by Cronbach's coefficient a which was 0.83
Data collection process
Permission to conduct the current study was obtained from the Institutional Review Board of Hashemite University, Zarqa, Jordan; another permission was obtained from the Jordanian Ministry of Health to conduct the study in public hospitals. The researchers obtained permissions from the administrators of the public and private sector hospitals participating in the study.
The researchers invited the administrators of the hospitals and nursing directors to inform them about the need to recruit Jordanian HCWs for the study. Flyers and brief lectures were distributed and given to encourage the administrators and nursing directors to participate in the study. The hospitals were given a cut-off date to confirm participation. After the administrators expressed an interest in the study, the researchers held meetings which were structured, standardised, and designed to ensure coverage of key issues. During the meetings, the researchers provided further information about the study; discussed possible barriers; and addressed questions or concerns coming from the administrators.
Supervisors in the participating sectors were encouraged to provide free time for HCWs who agreed to fill out the survey. The researchers informed the participants that participation in the survey was voluntary. Additionally, they were informed about their rights to refuse to participate or to withdraw from the study at any time before the completion of the study. Instructions on how to complete the survey were given to the participants both verbally and in writing. It was emphasised that the survey was confidential, and anonymity would be maintained. The consent form was attached to the survey. A contact number and address of the principal researchers were included in the cover letter in case there was any question about the study.
Four teams collected the data using SHPOEBBF. Before starting the fieldwork, each team standardised its data collection procedure through training sessions followed by a field visit with cross-validation among the four teams.
Data analyses
Data analyses were performed using the Statistical Package for Social Sciences (SPSS, version 15; SPSS Inc., Chicago, IL, US). Prevalence rate of reporting was estimated as the proportions of the reported exposures among the actual exposures for each worker in the last 12 months. The reporting rate was calculated by dividing the number of reported SIs by the total number of SIs and multiplying the result by 100 to yield a percentage. The relationships between reporting and specific variables (i.e. age, gender, agency, education level, position, years of experience, working area, shift and devices) were tested by using the chi-square test. Question number 2 was analysed by using frequency and proportion analyses.
Results
Out of 2000
HCWs who received the survey, more than half of them (n = 1068) responded to the survey (an overall response rate = 53.4%). Table 1 clarifies the number of HCWs who received the survey, those who responded to all parts of the questionnaire, and those who were exposed to SIs. Out of 2000 HCWs who received the survey, more than half (n = 1068) responded (overall response rate = 53.4%) and 923 were exposed to at least one SI. Percentages of HCWs who were exposed to one SI in the 12 months before the study were the following: nurses (745 out of 808; 92%); physicians (71 out of 83; 85.5%); dentists (25 out of 25; 100%); laboratory workers (48 out of 54; 89%); dialysis workers (29 out of 33; 88%); and midwifes (5 out of 6; 83%). All missing cases were excluded from the analyses. Table 2 shows the number of respondents who sustained at least one SI in the preceding 12 months and the proportion of the reported SIs associated with each variable. The variables associated with the highest incidence of SIs were: female (55%); more than 2 years experience (63%); nurses (81%); worked in intensive care unit (35%); emergency room (23%); and worked between 3:00 p.m. and 11:00 p.m. (51%). Table 3 shows that HCWs who reported at least one SI. Regarding HCWs' gender, years of experience, education level, hospital sector, occupation group, working area, and shift, 34% were female, 34% were more than 30 years old, 51% had been working less than 2 years, 77% had a graduate degree, 38% worked in a public agency, 57% were dentists, 48% were worked in a laboratory, 50% worked between 7:00 a.m. and 3:00 p.m., respectively; they reported at least one SI when comparing the subgroups within each other.
The data in Table 4 shows that half of the HCWs reported that dealing with health services in the selected hospital did not encourage the reporting of SIs because care was not given in a timely manner, insufficient information was given, their questions were not answered, there was no encouragement to call the staff, staff made them feel unimportant, staff felt rushed, and the place where care was given was not good.
Discussion
In the current study, the highest reporting group was participants whose work experience was less than 2 years. 8 The current study is supported by the results of Hamory 9 who showed that employees who did not report SIs were more likely to have less than 2 years of experience.
The extent of reporting also varies by occupational category. 23 In the current study, dentists were the highest group to report SIs. A study conducted by Al-Omari and AlDwairi 24 indicated that only 13.6% of Jordanian dentists who worked in private dental clinics were fully compliant with infection control procedures, with more young females being compliant than males, and 31.8% of dentists used special containers for disposal of sharp objects. The current study indicated that the reporting rate of SIs (57%) was the highest among the dentist group compared with other occupational groups. We think that this result contrasts with the Al-Omari and Al-Dwairi study 24 because the sample size of dentists in the current study was small (n = 23) comparing with the sample size of dentists in their study (n = 110).
The current study shows that physicians were the lowest group in reporting SIs (19%); this result supports other studies which have indicated that physicians have lower rates of reporting Sis. 17, 25 The current results are also supported by a 6-month retrospective study of 482 doctors and 380 midwives. 26 The low reporting rates demonstrated by physicians in this study are consistent with the results of other studies. Burke and Madan found that only 9% of doctors compared with 46% of midwives reported the SIs they sustained. 26 Under-reporting may result from doctors making their own risk assessment regarding the injury, while workload pressures and time constraints may contribute not only to reporting decisions but also to the injuries themselves. 27 One study showed that doctors' main reason for nonreporting was 'Too time-consuming', while midwives' main reason was 'Did not consider anything could be done'; 77% of doctors and 69% of midwives underestimated the risk of contracting hepatitis B virus from SIs, while 52% of doctors and 36% of midwives underestimated the risks of acquiring infection with HIV (human immunodeficiency virus) infection following such an injury. 26 In the present study, the highest reporting rate by shift occurred between 7:00 a.m. and 3:00 p.m. and the lowest reporting rate occurred between 11:00 p.m. and 7:00 a.m. During the night shift, the emergency department is the only place that is open for HCWs that are likely to be affected. This may serve as a barrier to reporting. During the day shift, HCWs may have heavier workloads. Furthermore, understaffing could be another factor for under-reporting. A study conducted by Clarke 28 found that nurses who were working on hospital units with poorer work climates and lower staffing levels (i.e.~1 nurse for every 10 or more patients on average) were substantially more likely to report the presence of risk factors associated with SIs. Many studies indicate that the principal reasons for not reporting SIs are the following: time constraints; perception that SIs did not represent a significant exposure; lack of knowledge about the reporting mechanism; concern about confidentiality; and professional discrimination. 11 Additional reasons for not reporting were: item was unused; HCW was too busy to report the Sis; unaware of reporting requirements; or immunity to hepatitis B virus. 19 Other reasons commonly associated with reporting SIs were: perceived severity of the disease; perceived efficacy of reporting Sis; and overall motivation to maintain health. 25 The most important reasons for non-reporting SIs among surgeons were: too timeconsuming; low transmission risk; do not want to disrupt operating lists; accident form too complicated; nothing useful can be done following exposure; and embarrassment. 29, 30 There is no definite data available to indicate why HCWs fail to report incidents of SIs. The exact reasons for reporting remain unclear. In the current study, the personal experiences of Jordanian HCWs after exposure to SIs were not good. In particular, the staff that provide care to HCWs after exposure to SIs were perceived as not prepared for this role and the place where care was provided was not seen as ready for that purpose.
It is the responsibility of healthcare institutions to protect HCWs from SIs and provide care for those HCWs who sustain SIs. Adherence to universal precautions and compliance with use of personal protective barriers must be monitored. Furthermore, reporting procedures and managing exposures must be available 24 h/day, 7 days a week, and must be as efficient as possible, so exposed workers can leave work immediately for medical evaluation. In addition, healthcare institutions should provide continuous education regarding BBP, provide a location that is adequate for follow-up care, and have standardised and simplifying reporting procedures and inform HCWs about these procedures on their first day of employment.
Strengths and limitations
One of the strengths of the current study is that it evaluated a large sample of HCWs from urban and rural areas and from many different hospitals. The major limitation of the current study is that it depended on respondents' accurate recall of episodes of SIs in the past year.
Recommendations for clinical practice
There is a lack of knowledge among Jordanian administrators about reporting of SIs. They need to understand the circumstances that contribute to reporting of SIs. The researchers of the current study recommend the following strategies that can be taken by Jordanian administrators to minimise the risk of reporting. 
Conclusions
Reporting of occupational exposures to SIs is a significant dilemma facing Jordanian HCWs. The reporting rates over the last 12 months varied among the studied demographic variables (i.e. the range was between 13% and 77%). Reporting rates are more impacted by either HCWs' gender (female), age (more than 30 years old), years of experience (less than 2 years), educational level (graduate level), or institutional factors such as type of agency (public), occupational group (dentist), working area (laboratory) and shift (between 7:00 a.m. and 3:00 p.m.). Furthermore, the HCWs were discouraged to follow reporting SIs guidelines because of the following reasons: they felt that they were not seen in a timely manner; they were given insufficient information; their questions were not answered; the emergency room staff discouraged them to call if they were exposed to Sis; the emergency room staff made them feel unimportant; the emergency room staff felt rushed; and the place where they received care was not good.
